Singh and Kumar (2011) suggested some estimators for estimating the population variances using an auxiliary attribute. This paper suggest some improved class of estimators of population variance using auxiliary information in form of attribute of the study variable Y based on arithmetic mean, geometric mean and harmonic mean of the usual unbiased estimator, usual ratio estimators and estimators due to Singh and Kumar (2011) in case of simple random sampling. The expressions of bias and MSEs have been derived up to the first order of approximation. It has been shown that the performance of the proposed estimators is better than the usual unbiased estimator, usual ratio estimators and estimators due to Singh and Kumar (2011) . In addition, an empirical study is carried out in the support of theoretical results.
Introduction
Over the last several decades statisticians are using supplementary information in sampling theory in order to get the better estimates of population parameters. It has been recognized that the use of auxiliary information in sample survey design results in efficient estimators of population parameters of interest. The problem of estimating the finite population variance using information on auxiliary attributes has been discussed in sampling literature. Several authors including Naik and Gupta (1996) , Jhajj et al. (2006) , Shabbir and Gupta (2007) , Singh et al. (2007 Singh et al. ( , 2008 , AbdElfattah et al. (2010) , Malik and Singh (2013) , Singh and Malik (2013) , Singh (2013,2015) and Sharma et al. (2013 a, b) have paid their attention towards the estimation of population parameters in the presence of auxiliary attributes. Nitesh K. Adichwal, Prayas Sharma, and Rajesh Singh/ Journal of Advanced Computing (2015) Vol. 4 No. 2 pp. 88-100 89 Let us consider a sample of size n is drawn by SRSWOR from a population of size N. p, q and r being non negative integers. Nitesh K. Adichwal, Prayas Sharma, and Rajesh Singh/ Journal of Advanced Computing (2015) Vol. 4 No. 2 pp. 88-100 90 To the first degree of approximation the biases and mean squared errors (MSE's) of 0 t and 1 t are respectively given by Singh et al. (2011) , we proposed some estimators of population variance of study variable Y using auxiliary attribute based on arithmetic mean, geometric mean and harmonic mean of the estimators   
Suggested Estimator
In this section we have suggested some estimators of population variance based on usual unbiased estimator, usual ratio estimators and estimators due to Singh and Kumar (2011) . The properties of the suggested estimators have been obtained up to the first degree of approximation. 
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Efficiency Comparison
From (1.4), (1.7), (1.8), (2.7), (2.14), (2.21) and (2.28), we have 
where (j=AM, GM, HM).
From (3.23) and (3.26) it is observed that the estimators From (2.7), (2.14) and (2.21), we have 30) where (j=AM, GM, HM). 
(3.32)
From (2.14), (2.21) and (2.28), we have
From (3.33) and (3.34) it is observed that the estimators 
Empirical Study
In this section we compare the performance of different estimators considered in this paper using two population data sets. The description of population data sets are as follows. 
Population

Conclusion
In this article we have suggested some improved estimators of population variance using auxiliary information in form of attribute of the study variable Y based on arithmetic mean, geometric mean and harmonic mean of the usual unbiased estimator, usual ratio estimators and estimators due to Singh and Kumar (2011) . The expressions of MSEs and biases are obtained to the first order of approximation. The theoretical conditions under which the proposed estimators are more efficient than the usual unbiased estimator, usual ratio estimators and estimators due to Singh and Kumar (2011) have been obtained. In theoretical and empirical efficiency comparisons, it has been shown that the performance of the proposed estimators are better than other existing estimators i.e. proposed estimators have greater PREs and least PARBs in comparisons to other estimators considered in this paper . Thus it can be concluded that when conditions in sec. 3 are satisfied proposed estimator ) HM ( 6 t has higher efficiency in comparison to other estimators considered here and it is recommended for use in practice.
